Enhancing effect of surfactants on fexofenadine.HCl transport across the human nasal epithelial cell monolayer.
The effect of various surfactants (sodium cholate, sodium taurocholate, Tween 80 and Poloxamer F68) on enhancing the transepithelial permeability of fexofenadine.HCl was evaluated in a human nasal epithelial cell monolayer model. The cytotoxicity of the surfactants on the human nasal epithelial cells was evaluated by the MTT assay. A dose-dependent reduction of cell viability was observed at higher than critical micelle concentration (CMC) of the surfactants, and the IC50 of non-ionic surfactants (Tween 80 and Poloxamer F68) was higher than that of ionic surfactants (sodium cholate and sodium taurocholate). The TEER values significantly decreased after 2 h incubation with the ionic surfactants, but were recovered after 24 h in the fresh culture media. Ionic surfactants significantly increased the transepithelial permeability (P(app)) of fexofenadine.HCl compared to the non-ionic surfactants. The reduction of TEER values upon exposing the cell monolayer to the surfactants for 2 h correlated well with the P(app) of fexofenadine.HCl, which suggests that the permeation-enhancing mechanism of the ionic surfactants is by altering the tight junction property of the paracellular pathway. F-actin staining showed that the effect of ionic surfactants on the tight junction is temporary and reversible, which is consistent with the TEER value recovery within 24 h. These results imply that ionic surfactants are potentially useful permeation enhancers for nasal delivery of hydrophilic compounds, such as fexofenadine.HCl. This study also indicated the usefulness of the human nasal epithelial cell monolayer model not only for evaluating the in vitro nasal drug transport but also for studying the mechanism and toxicity of enhancers.